Of particular interest in the present economic environment is whether access to credit is changing peoples' indebtedness over time, particularly as they approach retirement. This project analyzes older individuals' debt, debt management practices, and financial fragility using data from the Health and Retirement Study (HRS) and the National Financial Capability Study (NFCS). Specifically, we examine three different cohorts (individuals age 56-61) in different time periods, 1992, 2002 and 2008, in the HRS to evaluate cross-cohort changes in debt over time. We also draw on recent data from the National Financial Capability Study (NFCS) which provides detailed information on how families manage their debt. Our goal is to assess how wealth and debt among older persons has evolved over time, along with the potential consequences for retirement security. We find that more recent cohorts have taken on more debt and face more financial insecurity, mostly due to having purchased more expensive homes with smaller down payments. In addition, Baby Boomers are more likely to have engaged in expensive borrowing practices. Factors associated with better debt outcomes include having higher income, more education, and greater financial literacy; those associated with financial fragility include having more children and experiencing unexpected large income declines. Thus, shocks do play a role in the accumulation of debt close to retirement. But it is not enough to have resources, people also need the capacity to manage those resources if they are to stay out of debt as they head into retirement.
Introduction
Access to credit has become much easier and opportunities to borrow have expanded greatly. Yet recent research has shown that many individuals lack the financial knowhow to manage the complex new financial products increasingly available in the financial marketplace. 1 How people borrow and manage debt has become of concern, given the evidence on overindebtedness documented in recent papers.
2 As a consequence, older persons today may be much more likely to enter retirement age in debt compared to decades past. Our goals in the present paper are to evaluate empirically the factors associated with older individuals' debt and debt management practices, and whether (and how) these patterns have changed significantly over time. Accordingly, we evaluate older individuals' debt patterns using the Health and Retirement Study (HRS) and the National Financial Capability Study (NFCS) . Using the HRS, we compare three different cohorts of people on the verge of retirement (age 56-61) at three different time periods : 1992, 2002 and 2008 . We draw conclusions about the determinants of debt then assess how debt among older persons has evolved, and we discuss the potential consequences of our findings regarding indebtedness on the verge of retirement. 3 Using the 2009 and 2012 National Financial Capability Study (NFCS), we explore detailed information on how families manage their debt.
Our focus on debt is important for several reasons. First, debt generally rises at interest rates higher than those which can be earned generally on assets. For this reason, debt management is critical for those seeking to manage their retirement assets. Second, not only do families have greater opportunities to borrow to buy a home and access home equity lines of credit, but also they need lower down payments needed to buy a home. Additionally, as subprime mortgages proliferated, credit became increasingly accessible to consumers with low credit scores, little income, and few assets. Consumer credit, such as credit card borrowing, has also become more accessible, and this type of unsecured borrowing has increased over time (Mottola, 2013) . Third, in many states, alternative financial services have proliferated including payday loans, pawn shops, auto title loans, tax refund loans, and rent-to-own shops (Lusardi and 1 See for instance Lusardi and Mitchell (2007 , 2011a and Lusardi, Mitchell, and Curto, 2012) 2 Lusardi and Tufano (2009a,b) , Lusardi and De Bassa Scheresberg, (2013) , and the review by Lusardi and Mitchell (2014) . 3 Our prior work examined saving and asset building among those 50+ Mitchell, 2007, 2011a) .
de Bassa, 2013) . Fourth, a focus on debt may help to identify financially fragile families who may be sensitive to shocks and not be able to afford a comfortable retirement. Last, the recent financial and economic crisis was largely driven by borrowing behavior, so understanding debt may be informative to help avoid a repeat of past errors.
Prior Literature
Many have expressed concern that Americans approaching retirement face worrisome levels of debt. 4 Data show that people do carry debt until late in the life cycle: over half (55%)
of the American population age 55-64 carries a home mortgage, and about the same fraction (50%) has credit card debt (Bucks et al., 2009 ). Moreover, among people age 65-74, almost half had mortgages or other loans on their primary residences, over a third held credit card debt, a quarter had installment loans; in this age group, two-thirds held some form of debt. Furthermore, managing debt and other financial matters is problematic for many in the older population (FINRA, 2006 (FINRA, , 2007 . For instance, research has revealed a U-shaped age pattern of quality of financial decision-making regarding 10 financial areas including credit card balance transfers;
home equity loans and lines of credit; auto loans; credit card interest rates; mortgages; smallbusiness credit cards; credit card late-payment fees; credit card over-limit fees; and credit card cash-advance fees (Agarwal et al. 2009 ). Fees and interest paid are lowest in the early 50s and rise thereafter; moreover, older individuals pay some of the highest costs for these services.
Moreover, debt can have consequences when workers retire or start claiming their Social Security benefits (Butrica and Karamcheva, 2013) .
Of late, there has also been an increase in the proportion of older Americans filing for bankruptcy. Pottow (2012) concluded that the age 65+ demographic is the fastest-growing in terms of bankruptcy filings, which were 2% in 1991 and rose to more than three times that rate by 2007. Credit card interest and fees were the most-cited reason for bankruptcy filings by such older people, with two-thirds of them providing these reasons. Evidence from the 2009 National Financial Capability Study and the TNS Debt Survey showed that people age 55+ hold widespread credit card debt and pay a great deal in fees for late payments and exceeding the credit limits -when they should be at the peak of their wealth accumulation process (Lusardi, 2011; Lusardi and Tufano, 2009a,b) .
Moreover, these studies also detected a link between debt management and financial literacy; with those least financially literate incurring high fees and using high-cost borrowing.
The least financially knowledgeable also report that their debt loads were excessive and they were often unable to judge their debt positions (Lusardi and Tufano, 2009a) . This group is also more likely to borrow from their 401(k) and pension accounts (Lu et al., 2010; Utkus and Young, 2011) and use high-cost methods of borrowing such as payday loans (Lusardi, 2010) .
In what follows, we contribute to the literature with two sets of empirical analyses. Boomers. 5 For each cohort we have comparable data on assets and debt. The difference in time periods allows us to examine how the onset of the financial crisis has affected the amount of debt that persons age 56-61 are holding as they near retirement. Butrica and Karamcheca (2013) .
Cross-Sectional Results
Additional insight into older adults' financial situations is provided by the ratios of debt to assets shown in Table 2 . Here the total assets measure includes all checking and savings accounts, CDs, money market funds, T-bills, bonds/bond funds, stocks/stock market funds, IRAs, 401(k)s/and Keoghs, the value of primary residence and other real estate, vehicles, business equity, and other savings. 8 We also consider the ratio of housing debt (including home mortgages and other home loans) to the value of the house. And last, we consider the ratio of other debt to the value of liquid assets defined as the sum of checking and savings accounts, CDs, money market funds, T-bills, bonds/bond funds, and stocks/stock market funds. These ratios allow us to evaluate older adults' leverage ratios, and to assess how much of their home loans they have paid off already. This, in turn, allows us to examine whether or not people will enter retirement having to make monthly mortgage payments.
Table 2 here
Comparing Table 2 with Table 1 , we see that it is not just the value of debt that has increased over time, but the proportion of debt to assets as well. Thus, older Americans are much more leveraged on the verge of retirement in the recent past, than back in 1992. For example, the first panel of Table 2 shows that the median value of total debt over total assets was rather small in 1992, i.e., only about 0.05, but this ratio increased to 0.08 in 2002 and 0.15 in 2012. 9 Moreover, a sizable fraction of the 2008 cohort had ratios over 0.5 and some held debt worth as much as 0.8 times total assets.
One of the reasons for the increase in leverage is that people nearing retirement accumulated more debt on their homes over time. Fewer than half of the older individuals had a mortgage, but the ratio of that mortgage along with other home loans to the home value rose over time. The second panel of Table 2 shows that the most recent cohort nearing retirement had a much larger ratio of mortgages/home loans to pay off: at the median, the value rose from 0.06 to 0.25. This means that the most recent cohort must continue to service their mortgages and other home loans well into retirement.
The third panel shows that one reason why mortgage debt rose was that recent cohorts purchased more expensive homes than their predecessors. As the table shows, the value of homes owned by older individuals rose from 1992 to 2008; it remained high, even with the collapse of the housing market in 2007 cutting home values in some states by half. The trend to buying more expensive homes also meant that the percentage of total assets accounted for by the home was larger for more recent cohorts. Thus at the median of the debt ratio distribution, the 1992 cohort held about 46% of their total assets in their primary residences, but the Early Baby Boomers held 56% in their homes.
Non-mortgage debt also increased as a percentage of liquid asset values. Note that Table   2 reports these ratios conditional on the respondents having strictly positive liquid assets. A much higher proportion of families in the more recent cohorts had debt equal to or higher than liquid assets. Thus, people will need to continue to borrow or sell off other (less) liquid assets to pay off their non-collateralized debt. It is also noteworthy that a proportion of families had liquid assets even while carrying debt. Since debt is likely to incur higher interest rates than bank accounts, some families may be overlooking opportunities to better manage their balance sheets.
Next we turn to several financial fragility indicators, which reveal whether individuals on the verge of retirement have little net worth or are holding a large ratio of debt to total wealth.
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Older adults close to retirement would be anticipated to be at or near at the peak of their wealth accumulation process, and one important decision after retirement is how to decumulate wealth.
As noted above, however, recent cohorts will also need to manage and pay off debt during retirement. This is made more difficult by the fact that older persons often move some of their assets to fixed income assets. In addition, if equity returns are lower over the next 20 years than in the past (as many predict), it will be important for current older cohorts to manage assets and liabilities wisely and pay off some of their higher-interest debt first. Accordingly, it appears that the more recent cohorts must ensure that their income and asset drawdowns suffice to cover not just their target consumption streams, but also to service their mortgage and other debt during retirement. We note that there may be little flexibility in adjusting mortgage payments, apart from selling the home, moving to a smaller home, or engaging in reverse mortgages, which many 10 The present analysis excludes pension and Social Security wealth. While these are important components of total wealth, in these cohorts, most still have defined benefit plans which often prohibit taking a lump sum.
older cohorts in the past seemed unwilling to do, at least until late in the life cycle Wise, 1990, 1991; Hurd, 1990) . Table 3 suggests that the prevalence of financially fragility has risen over time. While fewer than 10% of the earlier cohort neared retirement with large debt to asset ratios (>0.5), by 2008 over one-fifth (22%) of them did so, as shown in the first panel. 11 Moreover, this pattern was in place prior to the financial crisis, since the ratio of debt to assets was already higher in 2002 (16%) than in 1992. As noted earlier, part of the increase in debt can be attributed to the rise in home mortgages, and the fact that recent cohorts approached retirement with much higher ratios of mortgage debt to home values. In turn, this is because recent cohorts purchased more expensive homes than their earlier peers, which helps explain why the collapse of the housing market starting in 2007 exacerbated the ratio of mortgages and other loans compared to the value of the house. The second panel shows that almost 30% of the 2008 cohort had loan/value ratios on their primary residences over 0.5, whereas only 17% did in the first wave. The third panel
indicates that non-mortgage debt to asset ratios also grew over time, at about the same rate.
Accordingly, Boomers are likely to need to dedicate some of their liquid wealth to pay off debt in retirement, and hence this recent cohort is more exposed to the negative consequences of interest rate increases than previous cohorts.
Table 3 here
The last panel in Table 3 focuses on change in the prevalence of very low wealth, defined here as $25,000. We focus on that cutoff as it is about half of median household income, not a very high level in the event of an old-age shock to health or some other unpleasant surprise.
Results show that some 18% had very low net worth according to this definition in the 1992 cohort, whereas almost one-quarter of the 2008 cohort was in this state. For this reason, we conclude that the financial crisis both eroded savings and boosted older persons' debt share over time, likely prejudicing retirement security in the future.
Multivariate Analysis
To further examine the factors associated with financial fragility among older Americans, Table 4 summarizes results from a multivariate regression analysis on the four outcomes just discussed overall, and by marital status. That is, Panel A shows for the full sample which factors 11 These values refer to only those with strictly positive assets.
are associated with having (a) a total debt/asset ratio of more than 0.5, (b) a ratio of primary residence loans to home value of over 0.5; (c) other debt/liquid asset ratio over 0.5; and (d) total net worth under $25,000. Panel B focuses only on those married/living with a partner at the time of the survey, and Panel C includes only the nonmarried subset. Tables 1-3 are confirmed after including controls for potential differences in socio-demographic factors (these include age, marital status, sex, number of children ever born, race, education, income, and whether in poor health). The magnitudes of the cross-cohort differences also conform relatively well to those reported in the earlier tabulations, an unsurprising result in view of the relatively low R-squares in the multivariate analysis.
Another point worth noting is that some socio-demographic factors are significantly associated with financial fragility. For instance, being married, white, better educated, and having higher income rendered respondents much less likely to be financially fragile. Factors significantly associated with greater fragility include having had more children and being in poor health.
Panels B and C have a similar story to tell, in that both single and partnered Boomers were significantly more fragile than their counterparts in the 1992 Baseline HRS cohort. Thus, coupled respondents in the Boomer cohort were more vulnerable than prior married cohorts, while singles were also at greater risk (though slightly less so). Additionally, it is of interest to examine associations with specific correlates. For instance, poor health was a strong predictor of high debt ratios for the full sample in Panel A (in particular, non-mortgage debt ratios) and low wealth holdings close to retirement, perhaps because of medical debt. This association was quantitatively more important for singles than for couples, as can be gleaned from a comparison of Panels B and C. Similarly, singles did better when they had higher income compared to those with partners. The role of education is also worth highlighting: compared to high school dropouts, singles having college degrees were markedly wealthier and less likely to have high levels of debt.
Evidence from the National Financial Capability Study
Next we turn to an analysis of two waves of the NFCS, as this data source complements our analysis in the HRS in two ways: it offers more recent data and also it contains additional detail about debt and debt management unavailable in other surveys. 12 The 2009 14 The NFCS data also show that down payments have been decreasing over time and that those who recently bought homes had put down only 5 or 10 percent. Even though it does not report debt values, the NFCS shows that many older respondents pay the minimum only on their credit cards and that a sizeable proportion have made use of high-cost methods of borrowing, such as payday loans, pawn shops, etc.
15
Next we report information from the 2012 NCFS wave, examining respondents who are age 56-61. We do so to focus on the most recent cohort of persons on the verge of retirement as above, but now a few years after the collapse of the housing market and the financial crisis (Table 5) . Table 5 here
Once again, we see that mortgage debt and other debt proved problematic for a relatively large subset of the near-retirement respondents. Some 8% overall reported being underwater, owing more on their homes than they thought they could sell them for (17% of the homeowners).
As far as non-mortgage debt is concerned, many respondents said they did not pay off credit card 12 For more on the NFCS, see Lusardi (2011) and FINRA Investor Education Foundation (2009). 13 Nevertheless, this survey did not report specific debt levels. 14 According to the HRS data, 58% percent of respondents with a home (defined as having a positive home value) had a mortgage on their primary residence in 2008. The NFCS reports a similar percentage (60.5) among respondents age 55 to 64. 15 For brevity, these statistics are not reported but are available upon request.
balances in full (if they had them), and they engaged in many costly behaviors such as paying only the minimum due or using the card for cash advances. They were also charged fees for late payment or exceeding the limits. This picture reiterates the point that many older Americans are exposed to illiquidity and/or problems in debt management. Turning to other indicators, 7% of those who had retirement accounts had borrowed on them, and 6% had taken a hardship withdrawal. Moreover, 23% reported having unpaid medical bills, and in the five years prior to the survey, over a fifth of the age 56-61 group reported having engaged in high-cost borrowing using alternative financial services (such as rent-to-own stores, pawn shops, payday loans, auto title loans, and tax refund loans). When asked to evaluate their debt (on a scale from 1 to 7), about 40% indicated they had too much debt (having values of 5, 6, or 7).
A different way to evaluate household financial fragility probes how people judge their ability to deal with a financial shock. 16 Specifically, the NFCS question asked respondents how confident they were that they could come up with $2,000, if an unexpected need arose in the next month. Possible answers included certain to/probably could/probably could not/certainly could not access this amount if needed. The $2,000 amount was selected to represent a medium-sized shock such as having a car or house repair, or an out-of-pocket medical bill. Table 5 indicates that about 36% of the age 56-61 respondents stated they probably could not/were certain they could not come up with this amount in the time indicated. Despite the fact that one might expect this age group to be at the peak of its wealth accumulation, in fact, many felt they had little or no ability to shield themselves against shocks.
Multivariate Regression Analysis
Finally, we explore the 2012 NFCS in more detail using a multivariate analysis of alternative indicators of debt and financial fragility. As mentioned above, respondents were asked if they thought they had too much debt (the indicator goes from 1 to 7 for the question 'I have too much debt right now', where 1 means strongly disagree and 7 strongly agree) and we use this variable as a proxy of problems with debt (in place of the ratios we used in the HRS).
We also use an indicator equal to 1 for those who could not (probably or certainly) come up with $2,000 in an emergency within a month. We explore these indicators using all the sociodemographics used previously to examine the HRS data. In addition, we add a control for whether respondents experienced a large and unexpected drop in income in the previous year.
Moreover, the NFCS included a set of questions on financial literacy which provides an assessment of respondents' basic financial literacy (with 5 questions assessing numeracy, knowledge of inflation, risk diversification, and the workings of mortgages and basic asset pricing; Lusardi, 2011) .
Results appear in Table 6 where Panel A reports our estimates of the factors associated with self-assessed debt, and Panel B focuses on financial fragility. Two specifications appear in each panel, where the first one controls on socio-demographics and income shocks, while the second also incorporates a financial literacy index (defined as the number of correct answers to the five financial literacy questions). In both columns, results show that older and higher income persons were systematically less likely to report being in debt, whereas having had more children was strongly associated with reporting excessive debt. Those who experienced a large and unexpected drop in income during the previous year also agreed they were over-indebted, suggesting that shocks do play a role in the accumulation of debt close to retirement. Results in the second column are similar, with the additional finding that the more financially literate were less likely to report they had excessive debt. In other words, shocks do play a role in the accumulation of debt close to retirement. But it is not enough to have resources, people also need the capacity to manage those resources if they are to stay out of debt as they head into retirement.
Table 6 here
Next we explore the factors associated with whether people said they could come up with $2,000 in 30 days, with estimates reported in Panel B. As in the HRS results on the chances of holding low wealth (less than $25,000 which is roughly the monthly value of $2,000 multiplied by 12), here we see that being male and/or White, having higher income, and being better educated, are all important factors. Financial literacy also plays a role: being able to answer one additional financial literacy question correctly was associated with a lower probability (by 3 percentage points) of being financially fragile. Also having more children and having had an income shock made these respondents more likely to report they were financially fragile.
According to our estimates, those who experienced such shocks were 12 percentage points more likely to be financially fragile.
Implications and Policy Relevance
Prior to the recent financial crisis and Great Recession, consumer credit and mortgage borrowing expanded rapidly, leaving relatively unsophisticated consumers in the historically unusual position of being able to decide how much they could afford to borrow. Whether and how cohorts on the verge of retirement appear to have changed their debt levels and financial fragility is important for understanding near-term consequences, for instance, as a factor spurring bankruptcy, and in the long run, determining lifetime wealth sufficiency and retirement security. It is interesting that most theoretical models of household portfolios have tended to focus on household portfolio patterns without devoting much attention to debt patterns (e.g., Lusardi, Michaud, and Mitchell, 2011; Delavande, Rohwedder, and Willis, 2008; Chai et al. 2012 ). The present research indicates that analysts and policymakers in the future may be interested in formulations that incorporate debt and debt management practices into the factors driving retirement security. The fact that there is often a wedge between interest rates charged on debt versus returns that people can earn on their saving is generally not taken into account. Moreover, extant models tend to overlook the fact that interest rates charged to individuals are not fixed but can be shaped by peoples' behavior. Our paper thus motivates additional research on key aspects of debt and debt management for future policy analysis. Note: Total assets include all checking and savings accounts, CDs, money market funds, T-bills, bonds/bond funds, stocks/stock market funds, IRAs, 401(k)s/and Keoghs, the value of primary residence and other real estate, vehicles, business equity, and other savings. Housing debt includes home mortgages and other home loans. Liquid assets are defined as the sum of checking and savings accounts, CDs, money market funds, T-bills, bonds/ bond funds, and stocks/stock market funds See also Table 1 . Note: See Tables 1 and 2 . Note: The sample includes all age-eligible individuals age 56-61 in the 2012 NCFS; estimates weighted using sample weights. The dependent variable is a dummy variable response to the following question: "How confident are you that you could come up with $2,000 if an unexpected need arose within the next month?" Outcome coded as 1 for those certain or probably could not come up with $2,000. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1
